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Results

Habitat is a deciding factor of where birds spend their time depending on life
history. For birds, habitat use in summer is driven by resources needed for breeding
and raising young. However, during winter, birds must avoid predators and other
sources of mortality while getting enough food to survive. While many birds are
omnivores, diet of adults, nestlings, and fledged young consist primarily of
arthropods. Birds that overwinter in temperate climates must rely on other food
sources including seeds, and thus habitat use during winter may shift to exploit
available food resources.
Dark-eyed Juncos (Junco hyemalis) are forest breeding birds that are generalist,
ground-feeders (Ketterson and Nolan 1982) who predominantly feed on arthropods in
the summer and on seeds during the winter (Davis 1973). They occupy different
breeding and overwintering habitats. During winter, juncos use weedy fields, open
woodlands, and other woodland areas with herbaceous cover (Carroll 2004). Juncos
also tend to return to the same overwintering area for multiple years (Carroll 2004).
Bird home ranges can also be influenced by how much suitable habitat is
present . Home ranges are determined by the distance needed for foraging, the
location of overnight roosting sites, and the abundance of resources. When there are
abundant resources available, home ranges can be small, but when resources are
scarce, home ranges increase as they are flying farther distances to forage
(Spellmeyer et al 2020).
In addition to food, different habitats can provide different levels of protection
from predators (Rodríguez et al 2001). Foraging in open areas exposes birds to
predators, whereas foraging near forest edges or fence rows provides cover for easy
retreat at the presence of a predator. Wooded habitats and tall vegetation can also be
used for overnight roosting sites during cold weather. Forging behavior is
influenced by risk-reward trade-offs dependent on their energy budgets.
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We captured and banded Dark-eyed Juncos with a
USGS aluminum numbered band and a unique
combination of colored leg bands for individual
identification during November 2021. On four male
dark-eyed juncos, we used a leg-loop harness to attach
a nanotag (Lotek) that emitted a 166.38 MHz VHF
signal every 13 seconds.

The juncos were detected most frequently in field edge and
wooded pasture habitats, as well as the tall field. They were not
detected in the short open pasture. Open areas with short
vegetation lack cover (Rodriguez 2001) and could leave the juncos
exposed to predators. Short vegetation can be used for feeding and
perching but is not suitable for roosting (Gottfried and Franks 1975).
Edge habitat provides protection from predators but may have
fewer foraging opportunities (Gottfried and Franks 1975), and
forested pastures can provide roosting, foraging and cover from
predators.
The temperature and wind speeds did not influence habitat use.
Risk-taking foraging behavior is influenced by the current energy
budget. During colder temperatures, juncos could be found in
more open habitats, and during warmer temperatures, in forest
edge habitats. Similarly, we might expect juncos to be clustered at
feeders during colder weather. However, changes in temperature
did not affect junco habitat use.

Figure 1: Locations and habitat use of four dark-eyed
juncos fitted with Lotek nanotags. Bird ID are the color
band combinations (OA = Orange aluminum, MA = Blue
aluminum, RA = Red aluminum, WA = White aluminum).

Methods

We used Google Earth to map locations where focal
birds were located to obtain GPS coordinates then used
R (R Core Team 2021) to analyze and map data.
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We determined
how dark-eyed juncos used overwintering habitat, and whether
they were primarily using open field, open pasture, wooded pasture, or forested
habitat. We also determined if temperature or wind speed affects habitat use.

From December 2021 to March 2022, we used
radiotelemetry to track the movements of four darkeyed juncos. We used radiotelemetry to determine
locations of individual birds and observed bird feeding
stations one to two times a week over the study period.
For a two-week period from December to January and a
week in March, we tracked birds daily.

ing temperature (t = -2.41, P = 0.02, n = 33 nests, 349 observations).

Introduction

Understanding overwintering habitat use informs future
management decisions. Widespread loss of suitable habitats can
contribute to species decline (Spellmeyer 2020). Improving
overwintering habitat can increase survival. These juncos were
detected primarily in field edges and wooded pasture. We can
focus on improving these habitats to provide better foraging
habitat over the winter months, such as deciding when to mow so
seeds would be available for winter.
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Figure 2: Habitat use of four dark-eyed juncos as an
effect of temperature. Color band combinations (as in
figure 1) are used to label each panel in the figure.

Figure 3: Habitat use of four dark-eyed juncos as
an effect of wind speed. Color band combinations
(as in figure 1) are used to label each panel in the
figure.
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